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(57) ABSTRACT

A no-frost refrigeration device includes at least one storage
chamber for items to be cooled; and an evaporator chamber
which is formed by a two-part first housing having first and
second housing parts. The first housing part has, at least
locally, a flexible surface, and the second housing part has
formed thereon a rib which is pressed in a sealing manner into
the flexible surface. A ventilator is located in the evaporator
chamber for driving air circulation running through the stor-
age chamber and the evaporator chamber.

20 Claims, 3 Drawing Sheets
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1
NO-FROST REFRIGERATION DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a refrigeration device, par-
ticularly a domestic refrigeration device, having a no-frost
design.

A no-frost refrigeration device conventionally comprises
at least one storage chamber for items to be cooled and an
evaporator chamber in which an evaporator and a ventilator
are accommodated. The ventilator serves to drive air circula-
tion running through the storage chamber and the evaporator
chamber, and by means of which the storage chamber is
cooled. The storage chamber and the evaporator chamber of a
device of this type are usually surrounded by a common
housing, the interior space of which is divided by an interme-
diate wall into the evaporator chamber and the storage cham-
ber.

Moisture introduced into the refrigerator with the items to
be cooled or by opening the door should condense only on the
evaporator, since in a period when the evaporator and the
ventilator are out of operation, the evaporator can be
defrosted and the moisture collecting thereon can be con-
ducted out of the appliance without resulting in noticeable
warming of the items to be cooled in the storage chamber.

A problem can arise if the route of the air between the
storage chamber and the evaporator chamber is not suffi-
ciently precisely defined. Ideally, the entirety of the air drawn
out of the storage chamber should be conducted past the
evaporator in the evaporator chamber in order to dehumidify
said air at the evaporator and to prevent residual moisture
condensing out on the ventilator. If, however, there is not an
adequate seal between the evaporator chamber and the stor-
age chamber, it can occur that air leaking out of the storage
chamber is drawn through gaps between the separating wall
and the housing directly into the intermediate space of the
evaporator chamber which lies, in terms of flow, between the
evaporator and the ventilator. The relatively warm and moist
leakage air mixes in the intermediate space with the air cooled
at the evaporator. As a result of the consequent cooling, the
relative air humidity can rise to over 100%, with the result that
condensation forms on surfaces lying further downstream. If
too much condensation collects at the ventilator, the ventila-
tor can ice up, with the result that the storage chamber can no
longer be cooled.

Furthermore, air leakage impairs the energy efficiency of
the refrigeration device since firstly, the driving energy
expended by the ventilator to draw in the leakage air does not
contribute to cooling the storage chamber, and secondly, in
orderto achieve a desired temperature in the storage chamber,
the evaporator must be cooled to a temperature that is all the
lower, the stronger is the leakage air stream.

BRIEF SUMMARY OF THE INVENTION

It is therefore desirable to design a no-frost refrigeration
device from the outset such that the leakage air quantity
drawn in by the ventilator remains restricted to a minimum.

This aim is achieved in a no-frost refrigeration device
having at least one storage chamber for items to be cooled and
an evaporator chamber, comprising an evaporator and a ven-
tilator for driving air circulation running through the storage
chamber and the evaporator chamber, wherein the evaporator
chamber comprises a housing having at least two parts, the
first housing part having, at least locally, a flexible surface,
and a rib formed on the second housing part is pressed in a
sealing manner into the flexible surface.
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Preferably, the second housing part is an intermediate wall
which separates the evaporator chamber from the storage
chamber.

The flexible surface on the other hand can be part of a
common housing or can be mounted on a common housing
which surrounds the storage chamber and the evaporator
chamber.

If the storage chamber and the evaporator chamber are
delimited, in known manner, by a common inner container,
the flexible surface can suitably be part of a covering element
mounted on the inside of the inner container.

The flexible surface is preferably made from a closed-pore
foam material, particularly expanded polystyrene (EPS).

The second housing part can be made, for example, from a
flexible layer glued into the inner container. Preferably, how-
ever, said housing part is configured as arigid integral molded
part, since a molded part of this type can be made more
exactly conforming to a wall contour of the second housing
part than the inner container, which is generally formed by
deep-drawing.

If the ventilator is arranged downstream of the evaporator,
the rib should suitably seal at least one intermediate space of
the evaporator chamber lying, in the direction of flow,
between the evaporator and the ventilator.

A mounting for the ventilator can suitably be formed on the
second housing part. The rib can then suitably extend round a
suction aperture of the ventilator formed in the second hous-
ing part.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention are dis-
closed by the following description of exemplary embodi-
ments, making reference to the accompanying drawings, in
which:

FIG. 1 is a schematic representation of a vertical section
through a no-frost refrigeration device according to the inven-
tion;

FIG. 2 is a perspective view of a first housing part of an
evaporator chamber of the refrigeration device of FIG. 1;

FIG. 3 is a perspective view of an evaporator shell as the
second housing part of the evaporator chamber of the refrig-
eration device of FIG. 1;

FIG. 4 is a detail of the evaporator shell in a perspective
view; and

FIG. 5 is a detail of the refrigeration device in a sectional
view in the direction of the depth of the device housing.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE PRESENT
INVENTION

FIG. 1 shows a schematic part section through the housing
of a combination refrigeration device comprising an upper
and a lower storage compartment 1 and 2. The walls of the
refrigeration device have a construction which is per se
known, with a solid outer skin 3 which can consist of various
materials, depending on whether the device is a built-in or a
freestanding device, whether a wall concerned is a side wall
or arear wall 4, an inner container 5 or 6 deep-drawn from flat
plastic material and an insulating material layer 7 enclosed
between the outer skin 3 and the inner container 5.

Embodied on the roof of the lower inner container 6 is an
undercut 8 which extends as far as close to the front edge of
the roof. Said undercut 8 is lined over a large proportion of the
surface thereof with a shell-like molded part 9 made from
closed-pore foam material, particularly EPS; only an edge
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region of the cover close to the rear wall is recessed. The
molded part9, which is shown in a perspective view obliquely
from below in FIG. 2, largely consists of a planar plate 10, the
upper side of which lies against the cover of the inner con-
tainer 6 and is surrounded at the edges by four downwards
directed webs, of which the front web 11 and the side webs 12
are arranged obliquely, following the form of a front edge of
the undercut 8 or a rounding between the cover and the side
walls of the inner container, whereas a rear web 13, which is
arranged at a distance from the rear wall 4, is vertically
oriented. The rear web 13 is divided by a central circular
arc-shaped recess 14. The recess 14 extends as far as into the
central planar plate 10 of the molded part 9. The plane of
section in FIG. 1 extends through the recess 14.

FIG. 3 shows a schematic perspective view of an evapora-
tor shell 15 injection molded from plastics which is provided
in order to form, together with the molded part 9, a housing
for an evaporator 16. Formed inan oblique front wall 17 of the
evaporator shell 15 are inlet apertures 18 through which the
air can pass from the storage chamber 2 into the evaporator
housing. Formed in a rear wall 20 of the evaporator shell 15 is
a suction aperture 19 for a ventilator 21 (not shown in FIG. 3).
The ventilator 21 is intended to be inserted into a mounting
formed by an outer annular web 22 surrounding the suction
aperture 19 and provided on the exterior of the rear wall 20. In
order to be able to accommodate a sufficiently large powerful
ventilator, the diameter of the web 22 is larger than the height
of the actual evaporator shell, and sections 23, 24 of the web
22 extend upwards beyond the otherwise horizontal upper
edges of the front and rear walls 17, 20 and of the side walls
25 of the evaporator shell 15, and downwards below a base 26
of'the shell. The recess 14 in the molded part 9 is provided in
order to accommodate part of the upwards-extending section
23.

The evaporator 16 represented in FIG. 3 schematically as a
transparent cuboid is arranged in the shell 15 such that said
evaporator fills the entire free cross-section of the evaporator
housing formed by the shell 15 and the molded part 9 and air
which flows through the evaporator chamber from the inlet
apertures 18 to the suction aperture 19 is forced to pass the
evaporator 16 and is thereby cooled and dehumidified.

Leakage air drawn in by the ventilator without passing the
evaporator 16 and mixing in an intermediate space 27
between the evaporator 16 and the rear wall 20 with cold air
from the evaporator 16 could cause icing up of the ventilator
21. It is therefore important, particularly in the vicinity of the
intermediate space 27, to ensure that the edges of the molded
part 9 and the evaporator shell 15 lie tightly against one
another. In order to ensure this, particularly in the region of
section 23, a sharp-edged, radially outwards extending rib 28
is formed thereon which, when during assembly of the refrig-
eration device, the evaporator shell 15 is pressed against the
molded part 9, and presses in cutting manner into the molded
part 9 at the height of the recess 14.

In a separating wall between two storage chambers 1, 2,
passages can be provided between the storage chambers and
the valves or flaps, said passages enabling the air circulation
driven by the ventilator 21 to be conducted through the stor-
age chamber 2 or the storage chamber 1.

FIG. 5 shows an enlarged section through a rear upper
corner of the inner container 6 and part of the rear wall with
the suction aperture 19 formed therein. Clearly apparent is a
stepped shape of the edge section 23 with a rear region of
larger diameter 29 which is separated from the cover of the
inner container 6 only by a narrow gap 30, and a front region
31 of smaller diameter. The diameter of the front region 31
must be selected sufficiently smaller than the diameter of the
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rear region 29, so that an edge section 32 of the molded part
9 fits into the intermediate space between the front region 31
and the cover of the inner container 6, the thickness of said
edge section being sufficient in order not to become broken
when, during assembly, the rib 28 arranged at the front region
31 cuts into the edge section 32.

Naturally, the rib 28 must not be restricted to the section 23,
but can extend over other regions of the upper edge of the
evaporator shell 15. In general, however, the rib 28 does not
extend forwardly past the evaporator 16, since a lack of seal
between the molded part 9 and the shell 15 upstream from the
evaporator 16 has no effect on the tendency of the ventilator to
ice up and can be accepted.

The invention claimed is:

1. A no-frost refrigeration device, comprising:

at least one storage chamber for items to be cooled;

an evaporator chamber formed by a two-part first housing

having first and second housing parts, said first housing
part having, at least locally, a flexible surface, and said
second housing part having formed thereon a rib which
is pressed in a sealing manner into the flexible surface;
and

a ventilator located in the evaporator chamber for driving

air circulation running through the storage chamber and
the evaporator chamber,

wherein the first housing part is disposed such that a first

surface thereof directly opposes a wall of the storage
chamber, the first housing part including a second sur-
face opposite the first surface, the second surface at least
at least partially delimiting an interior of the evaporator
chamber.

2. The no-frost refrigeration device of claim 1, constructed
in the form of a no-frost domestic refrigeration device.

3. The no-frost refrigeration device of claim 1, wherein the
second housing part is an intermediate wall which separates
the evaporator chamber from the storage chamber.

4. The no-frost refrigeration device of claim 1, further
comprising a second housing in surrounding relationship to
the storage chamber and the evaporator chamber, said flexible
surface being mounted on the second housing.

5. The no-frost refrigeration device of claim 1, wherein the
flexible surface is part of a covering element which is
mounted internally on a common inner container of the stor-
age chamber and the evaporator chamber.

6. The no-frost refrigeration device of claim 1, wherein the
flexible surface is made from a closed-pore foam material.

7. The no-frost refrigeration device of claim 6, wherein the
closed-pore foam material is expanded polystyrene (EPS).

8. The no-frost refrigeration device of claim 1, wherein the
first housing part is a rigid integral molded part.

9. The no-frost refrigeration device of claim 1, further
comprising an evaporator arranged in the evaporator cham-
ber, said ventilator being arranged downstream from the
evaporator, with the rib sealing an intermediate space of the
evaporator chamber lying, in a direction of flow, between the
evaporator and the ventilator.

10. The no-frost refrigeration device of claim 1, further
comprising a mount provided on the second housing part for
the ventilator.

11. The no-frost refrigeration device of claim 1, wherein
the rib extends around a suction aperture of the ventilator
formed in the second housing part.

12. A no-frost refrigeration device, comprising:

at least one storage chamber for items to be cooled;

an evaporator chamber formed by first and second housing

parts, said first housing part having, at least locally, a
flexible surface, and said second housing part having
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formed thereon a rib which is pressed in a sealing man-
ner into the flexible surface; and

a ventilator located in the evaporator chamber for driving

air circulation running through the storage chamber and
the evaporator chamber,

wherein one of the first and second housing parts forms an

open compartment configured to receive an evaporator
and the other of the first and second housing parts forms
a cover which closes the open compartment to form the
evaporator chamber when the rib is pressed into the
flexible surface.

13. The no-frost refrigeration device of claim 12, con-
structed in the form of a no-frost domestic refrigeration
device.

14. The no-frost refrigeration device of claim 12, wherein
the second housing part is an intermediate wall which sepa-
rates the evaporator chamber from the storage chamber.

15. The no-frost refrigeration device of claim 12, further
comprising a second housing in surrounding relationship to
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the storage chamber and the evaporator chamber, said flexible
surface being mounted on the second housing.

16. The no-frost refrigeration device of claim 12, wherein
the flexible surface is made from a closed-pore foam material.

17. The no-frost refrigeration device of claim 16, wherein
the closed-pore foam material is expanded polystyrene
(EPS).

18. The no-frost refrigeration device of claim 12, wherein
the first housing part is a rigid integral molded part.

19. The no-frost refrigeration device of claim 12, further
comprising an evaporator arranged in the evaporator cham-
ber, said ventilator being arranged downstream from the
evaporator, with the rib sealing an intermediate space of the
evaporator chamber lying, in a direction of flow, between the
evaporator and the ventilator.

20. The no-frost refrigeration device of claim 12, wherein
the rib extends around a suction aperture of the ventilator
formed in the second housing part.
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